Our interest in β-diketonate complexes, specifically fluorinated acetylacetonate (acac) derivatives, stems from their volatility and most notably their ability to undergo both partial and complete ligand exchange reactions. Recent applications of β-diketonate complexes can be seen in the areas of catalysis and microelectronics (Silvennoinen et al. 2007) , and the depos-
The title complex, [Co 2 (C 5 HF 6 O 2 ) 2 (C 5 H 7 O 2 ) 2 (H 2 O) 2 ], is centrosymmetric with a crystallographic inversion center in the middle of the molecule. The octahedrally coordinated Co II atoms are bridged by two chelating acetylacetonate (acac) ligands and two more electron-poor 1,1,1,5,5,5-hexafluoropentane-2,4-dionato (hfac) ligands are bonded terminally in a solely chelating manner. The coordinated water molecules form intermolecular O-HÁ Á ÁO hydrogen bonds with electron-rich acac O atoms of neighboring molecules, leading to strings of molecules along the a axis.
Related literature
For mass spectrometry of -diketonates, see: Reichert & Westmore (1969) ; Westmore (1976) ; Lerach & Leskiw (2008) . For applications of -diketonate complexes, see: Condorelli et al. (2007) ; Silvennoinen et al. (2007) ; Fahlmen (2006) . For related structures, see: Hunter et al. (2009a,b) ; Lerach et al. (2007) ; Cotton & Elder (1966) ; McCann et al. (2001) .
Experimental
Crystal data [Co 2 (C 5 Table 1 Hydrogen-bond geometry (Å , ). (4) 169 (5) Symmetry codes: (i) Àx; Ày; Àz þ 1; (ii) Àx þ 1; Ày; Àz þ 1.
Data collection: APEX2 (Bruker, 2008) ; cell refinement: SAINT (Bruker, 2008) ; data reduction: SAINT; program(s) used to solve structure: SHELXTL (Sheldrick, 2008) ; program(s) used to refine structure: SHELXTL; molecular graphics: SHELXTL; software used to prepare material for publication: SHELXTL.
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ition of metallic or ceramic thin films (Condorelli et al. 2007 ). Furthermore, β-diketonates are ideally suited as precursors for vapor deposition processes (Fahlmen 2006) . Research in the area of ligand exchange reactions is being conducted with the goal of observing gas-phase reactions and ligand exchange via mass spectrometry (Lerach & Leskiw 2008) .
In previous structure reports on complexes with the 1,1,1-trifluoro-5,5-dimethyl-2,4-hexanedione (tftm) ligand, we reported three monometallic complexes with zinc, nickel and cobalt as the metal (Hunter et al. 2009a and 2009b , Lerach et al. 2007 . Using a mixture of two acetylacetonate ligands, parent pentane-2,4-dionate (acac) and the hexafluoro derivative 1,1,1,5,5,5-hexafluoropentane-2,4-dionate (hfac), the title compound was obtained as a dimeric biscobalt complex after purification by sublimation and recrystallization ( Figure 1 ). The complex is centrosymmetric with the center of the complex being located on a crystallographic inversion center, and each of the metal centers exhibits an only slightly distorted octahedral coordination environment of six oxygen atoms as expected for Co(II) complexes. The ligand environment of each metal center is composed of a chelating hfac ligand, one coordinated water molecule and two chelating bridging acac ligands. The connection between the two metal ions is facilitated by the two µ-oxygen atoms from these two acac ligands. The coordination modes of the two types of β-diketonate ligands are thus quite distinct based on the electron densities available at the oxygen atoms of the ligands. The less electron rich hfac ligand is a chelating terminal ligand, the more electron rich acac ligands are chelating and bridging between the metal centers. One of the oxygen atoms of the hfac ligand is trans to the coordinated water molecule, the other trans to the bridging acac µ-O4 atom.
The general motif for this dimeric structure is not unknown. For cobalt, dimeric complexes similar to the title compound were for example reported with only acetyl acetonate as the ligand rather than two different acac derivatives. Structures are (Cotton & Elder, 1966) (but the quality of the structure is very low) and as a co-crystal with tetra-aqua-(acetylacetonato)-cobalt(II) perchlorate (McCann et al., 2001) . In both structures the dimeric complexes exhibit the same centrosymmetric structural motif with the same coordination arrangement of acac and water ligands as in the title compound. The metal-oxygen bonding distances in the title compound and the well resolved structure are the same within 0.04 Å.
The coordinated water molecules are involved in hydrogen bonding interactions (Table 1 ). An intramolecular hydrogen bond stabilizes the dimeric structure in both the title structure and the acac parent complex. In the title compound these hydrogen bonds are oriented towards the neighboring oxygen atom O2 i of the hfac ligand (symmetry operator (i): -x, -y, -z + 1). The other H atom of the water molecule makes a strong intermolecular H bond to O3 ii in a neighboring molecule (symmetry operator (ii): -x + 1, -y, -z + 1). The intermolecular hydrogen bonds are arranged in inversion symmetric pairs that connect molecules along the a-axis leading to strongly hydrogen bonded strings of molecules along that axis (Figure supplementary materials sup-2 2). Individual interactions between these strings of molecules, on the other hand, are weak and are mostly based on shape recognition of the acac and hfac ligands ( Figure 3 ).
It should be stated that this oxygen atom O3 is probably the most electron rich in the dimer (being an acac O atom and not bridging) and the O-H···O hydrogen bond formed is thus the strongest one possible in this system. It could therefore be assumed that the packing of the molecules is at least partially based on the ability to form this strong hydrogen bond (rather than a weaker one towards one of the less electron rich O atoms). This is however at least partially ruled out by the fact that the acac-only complex (Cotton & Elder, 1966) adopts the same hydrogen bonding motif with infinite hydrogen bonded chains where the hydrogen bonding acceptor is the monodentate oxygen atom of the bridging acac ligand. Other influences than only the electron donor ability of hydrogen atom acceptor thus must play an important role as well, which might be found among the ability to form pairwise hydrogen bonds, shape recognition between the molecules, or preassembly of hydrogen bonded chains in solution before crystallization.
The synthesis of the title compound involved equal molar concentrations (1.0 mmol) of both cobalt acetylacetonate and hexafluoroacetylacetonate, dissolved in concentrated methanol, and being reacted under a steady reflux for forty-eight hours.
The solvent was subsequently removed in vacuo, and the desired product was purified via sublimation under vacuum. The desired product was re-crystallized overnight by vapor diffusion of hexanes into a solution of diethyl ether.
Refinement
The water H atoms were located in a difference density Fourier map. The O-H distances were restrained to 0.84 (2) Å.
All other H atoms were placed in calculated positions with C-H distances of 0.98 (methyl) and 0.95 Å (CH). The methyl and hydroxyl H's were refined with an isotropic displacement parameter U iso of 1.5 times U eq of the adjacent carbon or oxygen atom, and the C-H hydrogen atom with U iso = 1.2 U eq (C). Methyl hydrogen atoms were allowed to rotate to best fit the experimental electron density. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating Rfactors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger. (4) 147 (5) O5-H5B···O3 ii 0.84 (2) 1.87 (2) 2.703 (4) 169 ( 
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )

